Introduction
About 80% of Ethiopian people rely on traditional medicine to meet their health care needs (Bekele 2007) . The wide spread use of traditional medicine could be attributed to cultural acceptability, perceived efficacy against certain types of diseases, physical accessibility and affordability as compared to modern medicine (Bekele 2007 , Defar 1998 , Hunde et al. 2006 . Nevertheless, little effort has so far been made to properly document the associated knowledge base and conserve medicinal plants in the country (Gidey et al. 2009 ). Even though encouraging initiatives have emerged in recent years, studies conducted hitherto are far from complete owing to the multi-ethnic cultural diversity and the diverse flora of Ethiopia (Bekele 2007 . Medicinal plants and the asso-Published: July 25, 2012
The vegetation cover of the area can be grouped into four major plant communities: Acacia-Commiphora woodland, Combretum-Terminalia woodland, Riparian woodland and Dry-evergreen mountain woodlands. The district has 23 rural kebeles (rural sub-districts-the smallest administrative unit next to district in Ethiopia) with a total population of about 128,363. The livelihood of the local people is mainly based on subsistence mixed agriculture (croplivestock production) (Kahsay 2007) .
Selection of study sites and informants
A reconnaissance survey was first conducted to have an overview of the demographic, socio-economic and bio-physical conditions of the study area. Development agents of the district and elders were contacted during the survey. The preliminary survey results indicated that the kebeles are essentially similar to one another. Consequently, three study site kebeles were randomly selected: Alogien, Lemlem and Hintset. Simple stratified random sampling (based on age and sex) was employed to select informants. Accordingly, a total of 72 respondents (36 males and 36 females) stratified into two age classes (below 40 and above 40 years) were selected from the study sites constituting about 5% of the total population. Out of these, 20 key informants (12 males and 8 females) were selected as recommended by local knowledgeable elders. 
Data collection

Ethnobotanical data
Ethnobotanical data were collected between June and September 2010 using a questionnaire survey, semistructured interviews with key informants (knowledgeable elders, religious leaders and other individuals), field observation, and ranking and scoring methods (Cotton 1996 , Martin 1995 , Nanyunja 2003 . Interviews and discussions were conducted in Tigrigna (the local language) using a checklist of topics. At the start of each interview the aim of the interview was explained to invoke clear and objective responses and then informants were asked for their consent. A range of ethnobotanical information including plant local names, uses, parts used, mode of utilization, plant habit and habitat, conservation status, trends in abundance of the species and existing threats to the plants were covered. Ethnobotanical surveys of local knowledge can be used as a tool for investigating human perceptions of biodiversity loss (change in abundance and use of plant species through time) (Nanyunja 2003) . This technique enables us to tap people's memories, to recall important historical events which have taken place in a given area (Nanyunja 2003) . Hailemariam et al. (2009) have also confirmed that ethnobotanical data collection tools can be used to glean information related with the conservation status and cultivation practices of medicinal plants. In a similar vein, this study has emphasized on the indigenous knowledge of the local people to investigate the conservation status and/or abundance of medicinal plants, and the possible causes of these changes. Vegetation surveys and field observations (through transect walks) were also conducted to corroborate these results.
Direct matrix and preference ranking
Direct matrix ranking was exercised for seven commonly reported multipurpose medicinal plants in order to assess their relative importance to local people (Martin 1995) .
Based on their relative uses, selected informants were asked to assign use values for each plant (5 = best, 4 = very good, 3 = good, 2 = less used, 1 = least used and 0 = not used) to each use category. Use categories in the comparison include construction, medicine, fruit, fodder, fuel wood, shade and fence.
Preference ranking was also conducted to determine the relative importance of six commonly reported medicinal plants used in the treatment of stomach pain/'abdominal disorder', a common ailment in the district (Martin 1995) . The traditional healers in the locality do treat livestock although the frequency of livestock disease is not comparable to human illness. Six traditional healers were given specimens of the medicinal plants and asked to arrange them based on their personal preference of efficacy. The medicinal plant supposedly most effective was given the highest score (6), while the one with the least effectiveness given the lowest score (1).
Threats to and trends in abundance of medicinal plants
In the study area preliminary investigation identified various human induced and natural factors possibly threatening the survival of medicinal plants. Five threatening factors were considered in this ranking: agricultural expansion, drought incidence, fire wood extraction, overgrazing, and construction. The relative importance of the threatening factors was ranked using priority ranking (Martin 1995) . Priority ranking was based on the level of destructive effects of each threatening factor (1 to 5 scores were assigned where one is for the least and five the most destructive threat). Furthermore, abundance scores were established for some of the most commonly reported and valuable medicinal plants in the study area for the period 1970 to 2010. The procedure of abundance scores is adopted from Nanyunja (2003) . The scores were used to reveal the trends in abundance of the selected species in the given time span. The scores used ranged from 0 to 2, where 0 is = none or almost none; 1 means a few or some; and 2 is for many.
Vegetation data and plant identification
Vegetation surveys were carried out both in homesteads and in the wild to assess the distribution of the most frequently reported plant species. A total of 18 quadrat plots (20 m x 20 m) were systematically established in the wild (12 quadrats) and in homesteads (6 quadrats) following the method of Tolassa (2007) . The plots covered all habitat types occurring in the area: rocky/hilly areas, flat top mountain/plateaus, valleys and riverine areas, and plain areas. The homogeneity of each tree stand was checked through observation before laying down a sample plot. Three quadrats were established in each of the aforementioned habitat types. The remaining six quadrats were established by random identification of two homesteads from each study site. Then, counts of each species (presence or absence) were conducted in each quadrat.
Specimens of medicinal and other plants found to be major components of the vegetation of the district were collected and crosschecked for their local names with the help of key informants and development agents. Botanical names were established by comparing specimens with those at the National Herbarium, Science Faculty, Addis Ababa University using available floras (Bekele-Tesemma et al. 1993 , 1997 , 2000 , Fichtl & Admasu 1994 , Hedberg & Edwards 1989 , 1995 , Hedberg et al. 2004 , 2006 , November et al. 2002 .
Data analysis and presentation
Triangulation was employed to evaluate the validity of information collected using different surveying methods (Mintsa-Mi Nzue 2009 ). Then, the data collected using different ethnobotanical methods such as questionnaire survey and interviews, along with the data in the form of scores were organized, entered and analyzed in Microsoft Excel. Data were subjected to descriptive analysis and percentages were generated. The data from ranking methods (direct matrix ranking, preference/priority ranking) were presented in the form of ranks where ranks were determined based on the total scores under each attribute. Pearson's correlation test was also run in SPSS 16.0 software (SPSS 2008) to find out the relationship between knowledge distribution by age and sex of respondents (Yineger & Yewhalaw 2007) . Frequency and relative frequency of plant species (Martin 1995) were calculated for the vegetation data.
Results
Traditional medicinal plants reported and associated knowledge
The informants reported 68 plant species as medicinally important ( Table 1 ). The plants belong to 44 families and 64 genera, with Euphorbiaceae and Fabaceae (six species each), and Cucurbitaceae and Solanaceae (three species each) being the most represented plant families.
Habitat, growth forms and plant parts used Habitat
In the study area, majority of the medicinal plants (69%) were reported to be collected from the wild, 24% are do- Six informants selected among the local elders on the basis of the wealth of indigenous knowledge provided their preference ranking of six medicinal plants that are reported to be effective against abdominal disorders (Table 2) .
Medicinal plants and their diversity of uses
Of the total medicinal species, 53 (77.9%) were reported to have multipurpose roles, while 15 (22.10%) have only medicinal values (Table 3) . Direct matrix ranking (Table 4) showed that Ziziphus spina-christi (L.) Desf. is the most 
Current status and trends in abundance of medicinal plants
According to interview results, it is recognized that the vegetation cover of the locality has dramatically changed over time. Results of the vegetation survey (Table 5) showed that Z. spina-christi and Calpurnia aurea (Aiton) Benth. are the most common species each occurring in 14 (77.78%) of the quadrats surveyed. In order to assess trends in abundance of some of the most commonly reported medicinal plants in the district, abundance scores of seven medicinal plants for the period 1970 to 2010 were established (Figure 2 ).
Knowledge distribution of medicinal plants
Medicinal plant knowledge based on age and gender is reported in Figure 3 . A Pearson correlation test indicated a positive and significant (r =0.335, p = 0.004, α = 0.001) correlation between age group and the number of species reported by the respondents in the study area.
Threats to conservation status of medicinal plants
Of five provided threats to medicinal plants (Table 6) , agricultural expansion (26.7%) is the main threat to wild plant species. Overgrazing was relatively perceived to be least destructive factor (11.1%).
Discussion
Traditional medicinal plants reported and associated knowledge
The finding of Euphorbiaceae and Fabaceae (six species each), and Cucurbitaceae and Solanaceae (three species each) plant families as the contributor of higher number of species used for medicinal purposes is shared with similar studies elsewhere in Ethiopia (Gidey Gum and resin 1 1.5 Hunde et al. 2006 , Mesfin et al. 2009 . The number of traditional medicinal plants reported (68 species) and their uses by the local community (Tigryan people) is diverse and includes associated local knowledge on these resources and their applications. This is comparable to other ethnic groups in Ethiopia, i.e., the Gedeo people in southern Ethiopia who use 65 species (Mesfin et al. 2009 ), the Amhara people in northwestern Ethiopia who use 67 species and the Oromo ethnic group in southwestern Ethiopia who use about 67 species (Yine- Other studies came up with even higher number of species used among some of the major ethnic groups in the country. For instance, the Oromo people (the major ethnic group in Ethiopia) residing in Mana Angetu district, southeastern Ethiopia make use of 230 species (Lulekal et al. 2008 ) and the Konta people in southern Ethiopia make use of about 120 species (Hailemariam et al. 2009 ). On the other hand, the Zay people use relatively fewer species (33) (Gidey 2001 ). This could be an indication for the assumption that the loss of tradition (cultural shift) in minorities is greater than in larger groups (Luseba & Van Der Merwe 2006) .
Although the dose and mode of application may vary, an appreciable number of the medicinal plants recorded in this study are also medicinally important in other parts of Ethiopia (Amenu 2007 , Gidey 2001 , Hunde et al. 2006 , Teklehaymanot & Gidey 2007 (Hailemariam et al. 2009 ).
The medicinal plants were reported as being used for the treatment of about 50 different health problems (28 ailments in humans, 10 in livestock and 12 in both). While the majority of medicinal plants reported were used to treat human health problems (48 species, 70.6%), three species (4.4%) were used to treat livestock ailments and 17 species (25%) were used to treat ailments common to both. The study also showed that the highest propor- Traditional medicine was preferred to modern medical systems in treating herpes virus (almaz), epilepsy (tezwur), snake bite (niksit temen), evil eye (buda), rabies (himam ebud kelbi), anthrax (megerem), and abdominal disorders (kurtset kebdi). Modern medicine is not recommended at all for herpes virus, with the notion that modern medication for such diseases may have ill effects on the patient. However, no such taboos were reported by the informants associated with the use of traditional medicinal plants, except that there could be ill effects due to the lack of proper dosage.
Habitat, growth forms and plant parts used Habitat
Medicinal plant source habitats in the study area are consistent with the findings of Yineger and Yewhalaw (2007) where most of the medicinal plants (85.7%) utilized in southwestern Ethiopia were harvested from the wild. Of the cultivated plants, only W. somnifera and A. vera were cultivated primarily for their medicinal values. Therefore, wild habitats are the major pool of medicinal plant resources for the local community.
Our observation is in agreement with previous reports from Ethiopia. Medicinal plants cultivated in home gardens were found to be 6% (Asfaw 1997 ) and 8.7% (Tolassa 2007 ). In the same vein, ethnobotanical study of medicinal plants in Bale Mountains National Park, southeastern Ethiopia and in the central Rift Valley of Ethiopia (Gidey 2001) confirmed that there is little practice of domesticating medicinal plants. The fact that most of the medicinal plants are found in the wild also poses a threat to their existence if habitats are destroyed. This concern is shared by other authors (Hailemariam et al. 2009 , Hunde et al. 2006 who have called for a timely intervention for their conservation. There is need for coordinated conservation action, based on both in-situ and ex-situ strategies (Hamilton 2003) through the recognition and accommodation of local community knowledge, interests and priorities (Quansah 2004) .
Growth forms
The results of growth form analysis (Figure 4) implies that majority of the medicinal plants in the study area are woody. This is not surprising since these are the dominant forms in the dry flora of the area. Herbaceous plant forms can not withstand drought and, in most cases, they are likely being over-utilized (including the whole plants). Thus, they were only rarely encountered in the study area.
Contrary to our findings, a relatively higher number of shrubs and herbs were previously reported elsewhere in Ethiopia (Amenu 2007 in western Ethiopia, Hailemariam et al. 2009 in the low lands of southwestern Ethiopia). Similarly, other studies undertaken in Boosat subdistrict, central eastern Ethiopia (Hunde et al. 2006) , in Gimbi district, western Ethiopia (Tolassa 2007) , in Wonago district, southern Ethiopia (Mesfin et al. 2009 ), and in Mana Angetu district, southeastern Ethiopia (Lulekal et al. 2008 ) showed that shrubs, followed by herbs and trees are the most frequently used growth forms. These variations could be attributed to agro-ecological diversity of the country that favors different plant forms, and socio-cultural factors which determine specific knowledge in different communities (Bekele 2007) . 
Plant parts used
With regard to plant parts used medicinally, leaves (48.5%) followed by roots (32.4%) are the most commonly used. Previous works carried out elsewhere in Ethiopia also revealed that leaves followed by roots were the most common parts (Amenu 2007 , Gidey 2001 , Hailemariam et al. 2009 , Ragunathan & Solomon 2009 ). Other reports showed roots to be the most widely used plant parts (Hunde et al. 2006 , Lulekal et al. 2008 , Mesfin et al. 2009 ).
Studies have shown that removal of up to 50% of tree leaves does not significantly affect plant growth (Poffenberger et al. 1992 ). However, medicinal plant harvest involving roots, rhizomes, bulbs, bark, stems or whole parts have grave consequences both from an ecological point of view and for the survival of the mother plants (Abebe & Ayehu 1993 , Gidey 2001 , Hunde et al. 2006 . Given that leaves constitute the most frequently sought plant parts in this study, the threat to the destruction of medicinal plants due to plant part extraction appears minimal. Nonetheless, the fact that roots and bark provide the next largest proportion may warrant a possible conservation threat. For example, medicinal plants such as Securidaca longipedunculata Fresen., Aloe sp., C. myricoides and P. zeylanica L., which are harvested for their roots, are scarce, perhaps because of medicinal use. Therefore there is need to pay special attention to determine their status and what measures should be taken to ensure their conservation (Gidey 2001) .
Informant consensus and preference ranking
Informant consensus values give good indications about species that serve for particular health problems. Such information underlines the ethnopharmacological significance of medicinal plants in an area (Hailemariam et al. 2009 ). Some medicinal plants are more popular because they are more familiar to informants being widely recognized due to the wide range of indications in the locality. Other species may have received higher consensus scores due to local abundance and easy access. In general, medicinal plants with higher informant consensus need to be seriously considered for further ethnopharmacological studies since they are species widely applied by many people and probably have been utilized for a long time (Macia et al. 2005) . The results imply that species preference within the study sites (sub-districts) did not vary greatly as species distribution, traditional ecological knowledge and economic pursuits of the communities are essentially similar.
Preference ranking (Table 2) showed that Senna singueana (Delile) Lock and S. incanum were ranked first and second thus are considered locally to be the most effective medicinal plants treating abdominal disorders. This is likely due to active anti-microbial substances present within these plants. Therapeutic activity of S. incanum ex-tracts has been attributed to the presence of flavonoids, chlorogenics, adenosine, glycopyranoside, solasodine and phenylalkanoic acids (Beaman-Mbaya & Muhammed 1976 , Mwonjoria et al. 2011 .
Medicinal plants and their diversity of uses
Local people in the study area harvest plants with medicinal values for a variety of other uses; mostly for firewood and charcoal, construction, fodder and production of equipment (farm implements and furniture). In line with our results (Table 3) , Tolassa (2007) reported that 78.82% of the total medicinal plants used by local people in western Ethiopia have multipurpose roles. The utilization of medicinal plants for variety of added values may result in additional pressures to these resources. This calls for practical solutions like domestication, in-situ conservation, and introduction of other tree species for non-medicinal uses to reduce pressures on the medicinal plants (Tolassa 2007) .
In order to assess their relative importance of multi-use plants to the local people and the extent of the existing threats related to their use values, seven common multipurpose species and seven use categories were taken and direct matrix ranking was conducted ( Table 4 ). The seven multipurpose species were selected because they were among the most commonly encountered species, and were reported in equal frequency before the ranking exercise. The results showed that the local people harvest the seven multipurpose species mainly for fuel wood which ranked first. The lowest category is for fencing. These observations may indicate that the sustainability of the top-ranking (most preferred) species may be threatened particularly in view of the daily demand of the local community for these resources (Amenu 2007) .
Current status and trends in abundance of medicinal plants
According to interview results (Table 5) , it is likely that the vegetation cover of the locality has changed over time.
Obviously, there is a chance of finding plant species either clumped together in one spot or evenly distributed in a given area. Similarly, this study revealed that about 60% of the most frequent plants in the district are medicinal plants (Table 5) . Nevertheless, medicinal plants that received the highest informant consensus are not frequently distributed in the district. This is consistent with Tolassa (2007) where some medicinal plants (e.g., Warburgia ugandensis Sprague) were reported to be less frequently distributed in the face of over utilization and habitat destruction even though they received the highest informant consensus among indigenous people in Gimbi district, western Ethiopia. A similar study undertaken in the central rift valley of Ethiopia (Gidey, 2001) has also reported the abundance of valuable medicinal plants (e.g., S. longepedunculata) to be decreasing with time. These observa-tions indicate that valuable medicinal plants in different parts of the country are being depleted. This could be due to the fact that they are over utilized for diversity of uses and disappeared from some parts, or that the destruction of their habitat through deforestation restricted their occurrence to only some sites.
Abundance scores for seven medicinal plants (Figure 3) show five species have declined with time. Only two remained constant within the given period. Therefore, the abundances of a majority of the medicinal plants declined within the given period. Some of these (e.g., W. somnifera and S. longepedunculata) have shown dramatic declines. The decreasing trend in abundance of medicinal plants could be attributed to the fact that most of the species are heavily harvested because of the multiple uses they have. A similar observation was made in Uganda by Nanyunja (2003) where he stated that the trend in abundance of medicinal plants could be related with the multiple uses of the species.
In general, wild vegetation resources including medicinal plants in different parts of the country are continuously shrinking. The loss of medicinal plants could be due to multiple factors such as deforestation (expansion of agriculture), charcoal production, cutting trees for construction, and fire wood collection, among others. These resources are openly accessed. Repeated drought incidences and poverty (the lack of livelihood options) have aggravated the situation. Drought in the 1970s was mentioned by informants as a major historical event which contributed to the degradation of plant resources.
Knowledge distribution of medicinal plants
Knowledge distribution of medicinal plants was compared between those ≤40 years and >40 years, and between gender (Figure 4 ). Those older than 40 years tended to cite a higher number of medicinal plants. This is comparable with the findings of Gidey (2001) who found that those above 40 identified more medicinal plants among the Zay people of Ethiopia. A similar observation was also reported by Hunde et al. (2006) and Tolassa (2007) . A higher number of species was also reported by males in each locality. Gidey et al. (2009) also a significantly higher number of medicinal plants are reported by informants above 40 years of age among the Bench ethnic group. However, Yineger and Yewhalaw (2007) reported a statistically insignificant correlation between age and the number of medicinal plants by the local people in Jimma zone, south western Ethiopia. This could be related to knowledge acquisition by the lower age class in that locality. In the present study, the reason elders are more knowledgeable is due to their personal experiences using these plants. The difference in the perception of the two age classes concerning the utilization of traditional medicinal plants will likely result in the loss of plant lore over time (Abebe et al. 2003 , Hunde et al. 2004 .
No significant correlation between gender and the number of species reported was found (r = -0.034, p = 0.778, α = 0.05). A similar observation was reported on Himalayan medicinal plants (India) (Bisht et al. 2006) . In contrast, Gidey et al. (2009) reported a positive and significant correlation between gender and the number of species reported among the Bench ethnic group. In general, various studies in different areas in the country demonstrated the existence of knowledge variations and similarities among social groups. This could be attributed to variation in the cultural and socio-economic aspects of each social group.
Threats to conservation status of medicinal plants
The study revealed that medicinal plants are under pressure from various anthropogenic and natural factors. Local people's perceptions of factors threatening the medicinal plants were determined through priority ranking among some selected informants (Table 6) . Pressures from agricultural expansion, wide spread cutting for fuel wood combined with seasonal drought have been reported by Balemie et al. (2004) , Mesfin et al. (2009) As for conservation status, most of the medicinal plants in the study area have no protection since they are harvested from the wild with no evident conservation practices. The few cultivated medicinal plants (e.g., P. zeylanica, W. somnifera and Aloe sp.) are being conserved near homes. This urges the need for participation of local people and awareness creation through training or education on sustainable utilization and management of plant resources in general and the medicinal plants in particular.
Conclusion and Recommendations
The study revealed that the area harbors a diversity of medicinal plants, and associated knowledge. Local people depend on medicinal plants to meet their basic health care needs. The dependency on these plant resources is associated with easy access, perceived efficacy, and cultural values attached to the plants. Medicinal plants are also sources of added value (e.g., wood extraction for fuel and construction, fence, fodder and production of different equipment). Majority of the medicinal plants in the district are woody species (trees and shrubs) that are collected mainly for their leaves. P. zeylanica, S. incanum, A. leiocarpa, W. somnifera and S. longepedunculata are the most commonly reported medicinal plants in the subdis-trict. Age is an important factor responsible for ethnomedicinal knowledge variations with older people being more knowledgeable.
Abundance of medicinal plants is declining because of both anthropogenic and natural factors. Knowledge of medicinal plant use is probably declining through failure to transfer from the elderly to the young due to fading interest of the young. The main threats for these resources emanates from agricultural expansion, wood extraction, recurrent drought, and overgrazing. Conservation efforts are poor. Consequently, plant species will likely be lost unless timely conservation measures are launched. In this regard, public awareness and community based management activities need to be encouraged. Attention should also be geared towards research and development on various aspects of the plants such as biology, ecology, silviculture and management of the species and phytochemical activities.
